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A bstract

Research has found that teachers' attitudes and beliefs towards
mathematics affect their curricular decisions, their behavior in the classroom,
and therefore their overall educational effectiveness. This study purposed to
see if any measurable changes could be detected in prospective teachers'
attitudes or beliefs about mathematics as the teachers progressed through
their required courses of study in mathematics and mathematics education.
The study included 164 prospective elementary school teachers who
were enrolled in one of three sequential mathematics or mathematics
education courses at the University of Nevada, Las Vegas. The subjects
responded to a survey at the beginning and again at the end of the
semester. The survey was based on some common "mathematics myths"
which the prospective teachers could agree or disagree with and included
questions about their personal mathematics history. The mathematics myths
correspond to many of the mathematical beliefs shown in other research to
be held by severely math anxious or math avoidant people.
The study found that: (1) students disagreed more with the mathematics
myths as they progressed through the mathematics and mathematics
education courses; (2) students who had done better in their high school
mathematics courses disagreed more than those who had done poorly with
the mathematics myths on the pre survey but the influence of this factor was
negligible on the post survey; (3) students disagreed more with the
mathematics myths on the post survey based on the particular course

they were enrolled in and their previous college mathematics G.P.A.; and (4)
neither the student's age nor gender played a significant role in their
agreement or disagreement with the mathematics myths.
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Chapter 1
Introduction

Many attempts have been made over the years to reform teacher
education. All disciplines have been affected by these reforms, especially
the area of mathematics. Nationwide trends in lower student achievement in
mathematics have prompted educators to look carefully at both how
mathematics is being taught and who is doing the teaching (Commission on
Standards for School Mathematics, 1989). In the case of the latter, the focus
has not only been on the teacher's knowledge of mathematical content but
also on the attitudes and beliefs toward mathematics that the teacher
possesses (National Research Council, 1989).
Research has found that teachers' attitudes and beliefs towards
mathematics affect their curricular decisions, their behavior in the classroom,
and therefore their overall educational effectiveness (Blomstedt &
Alexander, 1982; Brown & Cooney, 1982; Clark & Peterson, 1986;
Thompson, 1984; Youngs, 1978). For the teacher education reforms to be
effective, the prospective teachers' belief system, or collection of mental
positions held with regard to a fact or state, must be considered during their
professional studies. It is not enough for educators of prospective teachers
to just teach mathematical content; educators of prospective teachers must
also change the way prospective teachers think about mathematics.
However, it is much more difficult to measure changes in one's attitudes and
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beliefs than it is to measure changes in their level of mathematical
knowledge (McLeod, 1992).

Statement of the Problem
Students at the University of Nevada at Las Vegas who are interested
in becoming elementary school teachers must take a required sequence of
courses to prepare them to teach mathematics. The first course,
"Contemporary School Mathematics I," (hereinafter: Math 122) and the
second course, "Contemporary School Mathematics II," (hereinafter: Math
123) specifically deal with the mathematical content taught in elementary
school. The third course, usually taken in conjunction with a school-based
practicum, "Teaching Elementary School Mathematics," (hereinafter: CIE
452) also focuses on mathematical content, but emphasizes the role the
prospective teacher plays in facilitating the students' learning of a particular
mathematical concept. This course includes specific ideas and lesson plans
on how to teach different mathematical concepts which are geared to the
elementary school age child, usually kindergarten through sixth grade.
Prospective teachers move through the courses sequentially: Math
122; Math 123; and then CIE 452 since Math 122 is a prerequisite to Math
123 which is a prerequisite to CIE 452. However, some students spread
them out over their entire duration of study at the university while others take
them one semester right after another. Prospective teachers are formally
assessed on each of the course's mathematical content but there is no
explicit method to determine if the teachers' attitudes or beliefs about
mathematics have been affected.
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Purposes of the Study
This study purposed to see if any measurable changes could be
detected in prospective teachers' attitudes or beliefs about mathematics as
the teachers progressed through their required courses of study in
mathematics and mathematics education.
Specific questions this study sought to answer were:
1)

If measurable changes in attitudes or beliefs can be detected, are
the prospective teachers' attitudes or beliefs moving towards true
or false statements about the nature of mathematics?

2) What factor(s) were the best predictors of the prospective
teachers' attitudes or beliefs?
Definition of Terms
For the purposes of this study, definitions were established for specific
terms peculiar to the subject.
They are as follows:
Attitudes or beliefs: A mental position held by a person with regard to a fact
or state.
Cross-Overs: Teachers who are trained in one discipline but teach another.
Epistemoloaical: Involving a person's theory of the nature and grounds of
knowledge with reference to its limits and validity.
Field Experience: Direct participation or observation of an actual classroom
environment.
Intervention: A specific modification or change in an educational program.
Math 113: Currently called Math 122 due to a resequence of mathematics
course numbers.
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Math 114: Currently called Math 123 due to a resequence of mathematics
course numbers.
Math Anxiety: An abnormal, overwhelming sense of apprehension and fear
of mathematics often marked by physiological signs such as sweating,
tension, and/or increased pulse rate.
Math Avoidance: Shunning of all mathematical experiences.
Practicum: Pre student teaching course where student is required to
observe and teach in an actual classroom setting.
Professional Studies: Those courses required by the state to gain
certification to teach public school.
Limitations of the Study
This was a one-time study conducted during a single semester at only
one university. The information is from a given point in time and does not
include any substantial longitudinal data. The subjects of the study were not
randomly selected from the entire university population but rather were
enrolled in one of the three aforementioned courses. The professors of
these courses could elect not to let their entire class participate and beyond
that individual students could elect not to participate in the survey.
The study relied on self-reported data. Responses to the survey may
have been affected by the respondent's memory or personal bias. No other
means of data collection were used to verify the responses.
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Chapter 2
Review of Literature

Prospective elementary school teachers bring deeply rooted beliefs
about teaching and learning mathematics to their professional studies
(Wilcox, Schram, Lappan & Lanier, 1991). These strongly held beliefs are a
fusion of mathematics content knowledge, their pedagogical experiences,
and their epistemological orientation. Most of the prospective teachers have
had at least 10 years of mathematics education experiences from
kindergarten through twelfth grade on which to build their own beliefs and
attitudes about the nature of mathematics, the learning of mathematics, and
the teaching of mathematics.
The mathematical beliefs of the majority of teachers is based on the
mathematics of the school curriculum: arithmetic, algebra, geometry, and so
on (Steinberg, Haymore & Marks, 1985; Owens, 1987). The teacher's
personal experiences in learning mathematics are the basis for their
mathematical belief system. How teachers interpret and implement curricula
is influenced significantly by their content knowledge and beliefs about
mathematics (Clark & Peterson, 1986; Romberg & Carpenter, 1986).
Quality in mathematics teaching is not only related to the teachers'
mathematics content knowledge but also to their deeply held beliefs (Ernest,
1991). Findings from research suggest that teachers' beliefs can influence
not only pedagogical choices but their content choices as well (Schmidt &
Kennedy, 1990; Borasi, 1988). Research also suggests that teachers'
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beliefs are subtle, but important, influences on their students and their
students' learning of mathematics (Fey, 1979; Wagner, 1980).
Unfortunately, many teachers' and prospective teachers' beliefs are
based on false assumptions about the nature of mathematics rather than
true assumptions (Borasi, 1988; Buerk, 1985; Lappan & Even, 1989;
McDiarmid, 1990; Schoenfeld, 1985). These false assumptions affect their
teaching in many ways. Teachers' perceptions of the subjects they teach
can influence their day-to-day decisions concerning how much time to
spend on each subject, what to emphasize, and what to skip altogether. A
teacher's inclination to teach a certain way or to use or not use obtained
knowledge is indeed affected by what they believe about mathematics
(Brown & Cooney, 1982).
If teachers' characteristic patterns of behavior are indeed a function of
their views, beliefs, and preferences about mathematics and its teaching,
then any attempt to improve the quality of mathematics teaching must begin
with an understanding of the conceptions or misconceptions held by the
teachers and how these are related to their instructional practices
(Thompson, 1984). The attitudes and beliefs held by prospective teachers
about the nature of mathematics should be considered by those teaching
professional education courses.
Unfortunately, if these attitudes and beliefs are not questioned as to
their validity, prospective teachers may continue to believe their false
assumptions about mathematics. Too many times teacher education
courses tend to affirm beliefs already held by prospective teachers rather
than challenging them to examine the basis for their beliefs about the
subject matter and the teacher's role in learning (McDiarmid, 1990).
However, it must be noted that beliefs formed from personal experiences are

7

far more intractable than other beliefs. The task therefore for those training
future educators seems to be not one of forming new beliefs but rather of
altering existing ones to reflect the true nature of mathematics (O’Laughlin &
Campbell, 1988).
Teacher education certainly attempts to promote the development of
certain belief systems in prospective teachers. It would be interesting and
helpful to know not only the nature of teachers' beliefs as they begin their
professional studies, but also how rigidly the systems are held and the
extent to which they are modifiable (Brown & Cooney, 1982). It is not,
however, an easy task to assess one's beliefs (McLeod, 1992). Nor is it
easily determined whether these beliefs have been altered in any way
during the prospective teacher's professional studies.
Currently the Elementary Mathematics Project is doing a longitudinal
study of change in prospective teachers' perceptions and beliefs about
mathematics (Lappan and Even, 1989). This study involves a series of
innovative mathematics courses, mathematics education courses, and field
experiences at Michigan State University. The courses were designed to
challenge the students' initial beliefs about mathematics. This study hopes
to emphasize that changes in beliefs can be effected by changes in the
prospective teachers' own learning environment during their professional
studies.
Wilcox, Schram, Lappan, and Lanier (1991) also did research in the
area of creating an intervention to try to change prospective teachers'
knowledge and beliefs about mathematics. Their intervention consisted of a
sequence of mathematics and mathematics education courses, with all
courses focused on establishing a community of learners. The concept of
community involves the following: (1) teaching and learning is collaborative,
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(2) different approaches to problem situations are valued, (3) responsibility
for understanding is shared, and (4) authority for knowing mathematics is
internal and collective. The intervention resulted in significant changes in
prospective teachers' beliefs about themselves as learners of mathematics.
It also led to a new understanding of the nature of mathematics and how
mathematics is learned.
McDiarmid's study (1990) involved a field experience to challenge
prospective teachers' beliefs. The subjects observed a third-grade teacher
during her mathematics instruction over a four-week period. Their
observations involved a total of four hours in the teacher's classroom and
another four hours of discussion with the teacher. Through this experience
McDiarmid hoped to force his subjects to identify their assumptions about
mathematics in either oral or written form. Although there was no formal
evaluation to detect changes in the prospective teachers’ beliefs, McDiarmid
found evidence that many of the subjects had reconsidered their initial
beliefs. However, he was skeptical of the long range effects of these
changes in light of how resilient and interwoven the initial belief system
appeared to be.
Thompson (1984) found that teachers' beliefs are not simplistically
related to their teaching but rather the relationship is a complex one,
including beliefs about teaching which are unrelated to mathematics. She
completed a case study of three junior high teachers, all of whom possessed
more than three years of teaching experience. All were certified teachers
but no mention is made regarding their professional training - whether
elementary, pure mathematics or cross-over. Thompson did find that the
teacher's beliefs do play a significant, albeit subtle, role in shaping the
teachers' instructional behavior.
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Discussions about mathematical errors were used by Borasi (1988) to
elicit teachers’ beliefs about the nature of mathematics in several different
teacher education courses. She found the exchange of ideas prompted by
the topic of a particular mathematical error was of great value in helping her
students explicitly state their beliefs about mathematics.
Undergraduate teacher candidates, first-year teachers and
experienced teachers were all included in Schmidt and Kennedy's (1990)
study of teacher beliefs about mathematics and writing. Respondents were
given questionnaires on which they could agree or disagree with specific
items to elicit their beliefs about mathematics and writing. In the area of
mathematics, the results showed a wide diversity of beliefs held by teachers.
Even when undergraduate teacher candidates, first year teachers and
experienced teachers were examined as subgroups,the data showed great
diversity among the teachers' beliefs.
There has been much research attention to gender differences in
mathematics learning in general and a few of the studies relate gender
differences to beliefs and attitudes about mathematics (Leder, 1992).
Taylor's (1990) study observed gender-related differences in attitudes
towards mathematics. Fennema and Peterson's (1985) research suggests
connections between beliefs and learning behavior that impact higher-order
thinking in mathematics, particularly in terms of gender-related differences.
Along with gender differences many studies have investigated how the age
level of the subject affects their mathematics thinking in general (Dossey,
1985; Fennema & Carpenter, 1981; Joffe & Foxman, 1988). Kouba and
McDonald (1987) found that students beliefs about mathematics do change
as they grow older. Age and gender may play a role in helping to determine
a person's attitude or beliefs about mathematics.
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A common thread of numerous studies on teachers' beliefs and
attitudes towards mathematics is that many prospective teachers hold false
assumptions about the nature of mathematics (Borasi, 1988; Buerk, 1985;
Lappan and Even, 1989; McDiarmid, 1990; Schoenfeld, 1985). Further
research on students' beliefs about mathematics has actually identified
these false assumptions and listed them as a set of false mathematical
beliefs known as "mathematics myths." A mathematics myth is defined as a
false belief about the nature of mathematics that can in turn lead to incorrect
impressions about how mathematics is performed.
These myths can be counterproductive to a solid mathematical
content base (Kogelman & Warren, 1978; Mitchell 1984). See Table 1 for a
complete listing of the mathematics myths. In addition, Kogelman, Warren
and Mitchell all found that these false impressions can lead to math anxiety
and even math avoidance.
Buerk (1985) has been performing ongoing studies of women who
avoid mathematics. She has found that their belief in false assumptions
about the nature of mathematics has led to their math avoidance. Her
research identifies these false assumptions - assumptions which are very
similar to the ones contained in the mathematics myths.
In 1990, Frank studied 131 preservice elementary teachers and
surveyed them about their beliefs of mathematics. She used the
"mathematics myths" as a basis for her survey. The results of the study
showed that these prospective teachers shared many of the mathematical
beliefs held by severely math anxious people enrolled in math anxiety
clinics.
Although there have been numerous research studies in the area of
mathematical beliefs and attitudes, some of the research is inconsistent in its
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Table 1
Mathematics Myths

Boys are better in mathematics than girls.
Mathematics requires logic, not intuition.
You must always know how you got the answer.
Mathematics is not creative.
There is a best way to do a mathematics problem.
It's always important to get the answer exactly right.
It's bad to count on your fingers.
Mathematicians do problems quickly, in their heads.
Mathematics requires a good memory.
Mathematics is done by working intensely until the problem is solved.
Some people have a "mathematics mind" and some do not.
There is a magic key to doing mathematics.

Note. From Mind Over Math (pp. 30-41) by S. Kogelman and J. Warren,
1978, New York: McGraw-Hill.
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results. This may well be because teachers' behaviors are not always
consistent with their ideals. They may hold a theoretical belief but not act on
it in the classroom (Underhill, 1988). Another apparent limitation to studies
of attitudes and beliefs is that while students may appear to modify their
beliefs, such changes may be superficial and short-lived (McDiarmid, 1990).
These points offer additional challenges to those researching the attitudes
and beliefs of teachers.
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Chapter 3
M ethods and Procedures

This study purposed to see if any measurable changes could be
detected in prospective teachers' attitudes or beliefs about mathematics as
the teachers progressed through their required courses of study in
mathematics and mathematics education.
Specific questions this study sought to answer were:
1)

If measurable changes in attitudes or beliefs can be detected, are
the prospective teachers' attitudes or beliefs moving towards true
or false statements about the nature of mathematics?

2) What factor(s) were the best predictors of the prospective
teachers' attitudes or beliefs?
In this study, mathematics myths were used as a way to assess
prospective teacher's beliefs about mathematics. The prospective teachers
were asked to agree or disagree with twelve mathematics myths at the
beginning of their mathematics or mathematics education course and again
at the end of that course. The total response to all the myths was recorded
for each individual. This score was compared both to the one at the end of
the semester and to the scores of those who were further advanced in the
sequence of courses.
Additional data was obtained from the prospective teachers
regarding their age, gender and their previous mathematics history. This
was done for two reasons: (1) to determine if the students in the three
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courses had any significant differences in background, and (2) to determine
if any of these factors significantly influenced their attitudes or beliefs about
mathematics.
The following hypotheses were made, stated in the null: (1) subjects
would show no differences in their agreement or disagreement with the
mathematics myths as they progressed through the sequence of
mathematics and mathematics education courses for elementary school
teachers; (2) subjects who had done better in their high school mathematics
courses would show no differences in their agreement or disagreement with
the mathematics myths than those who had done poorly or had taken little
mathematics; (3) subjects who had done better in their college mathematics
courses would show no differences in their agreement or disagreement with
the mathematics myths as opposed to those who had done poorly or had
taken little mathematics; (4) male and female subjects would show no
differences in their agreement or disagreement with the myths; and (5) the
older subjects would show no differences in their agreement or
disagreement with the myths than the younger subjects.
Population and Subjects
The subjects of the study were college students enrolled at the
University of Nevada, Las Vegas during the Spring 1992 semester. The
University of Nevada, Las Vegas is a rapidly growing four-year college
located in the western United States. The school's student population is just
under 20,000 with approximately 83% of the students local residents. The
area is unique in that the majority of the local students generally come from
one public school district, Clark County Unified School District. There were
410 declared elementary education majors at the time of the study; 29 males
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and 381 females. Declaration of an elementary education major is not
necessary to take Math 122 or Math 123 but is a requirement for CIE 452.
The subjects were enrolled in one of three mathematics or
mathematics education courses designed for prospective elementary school
teachers. The first two courses cover mathematics topics (Math 122 and
Math 123), and the third course emphasizes mathematics instructional
methods (CIE 452). The study group included 236 students with 164
students actually completing the study, and the remaining 72 lost due to
course withdrawal, absenteeism, or noncompletion of surveys. The
participants ranged in age from 18 to 52 years, with a mean age of 28. The
study included 148 females and 16 males, all of whom responded both
anonymously and voluntarily.
Instrument and Scoring Techniques
The instrument of the study was a survey. The survey contained two
sections. The first section contained questions regarding the prospective
teachers' mathematics backgrounds, and the second section contained a
Likert scale response to the mathematics myths. The entire survey was
given at the beginning of the semester, and was followed by a survey on just
the mathematics myth section at the end of the semester. See Appendixes A
and B for copies of the survey forms.
The mathematics background section of the survey included
questions regarding the student's age, gender, mathematics courses
completed, grades achieved in high school and college, and the current
mathematics course in which the subject was enrolled. All of these items
were used as factors in the study's data analysis.
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The mathematics myth section of the survey requested that the
subjects respond to twelve mathematics myths using a Likert scale. The
response possibilities were strongly agree, agree, disagree and strongly
disagree. No neutral position was available for the subject's response in
order to force a decision regarding the statement. Cronbach's Coefficient
Alpha was used to determine the reliability of the mathematics myth portion
of the two surveys. The alpha coefficients were .76 and .78 at the beginning
and end of the semester, respectively.
The mathematics background section of the survey was scored by
using a separate weighted score for the high school mathematics courses
and the college mathematics courses. High school mathematics courses
were ranked numerically, with one representing the lowest level of difficulty
and eight representing the highest degree of difficulty. Difficulty was based
on the traditional sequence of mathematical topics with basic math assigned
a "one", consumer math a "two", pre-algebra a "three", first year algebra a
"four", geometry a "five", second year algebra a "six", precalculus and/or
trigonometry a "seven", and calculus an "eight". A similar scale was used for
the college mathematics courses. See Appendix C for specific details.
Grades were also assigned a numeric value, with "A" equaling four, "B"
equaling three, etc. Two weighted scores were computed, one for high
school and one for college mathematics courses, by summing each course
number multiplied by the corresponding grade number. These were called
the "High School Total Score" and the "College Total Score." Secondly, a
grade point average was computed for both high school and college
mathematics courses independent of its difficulty level. Lastly, the numeric
values assigned to the mathematics courses were totalled separately for
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both high school and college mathematics courses to give a "High School
Course Score" and a "College Course Score."
The mathematics myth section of the survey was scored by using
numeric values for the Likert scale positions, (i.e., strongly agree equaling
four, agree equaling three, disagree equaling two, and strongly disagree
equaling one.) Subjects had individual scores on each myth, and a total
score on all twelve myths that ranged from 12 to 48 with 12 representing
strongly disagree and 48 representing strongly agree. Furthermore, each
student had their pre survey myth scores taken at the beginning of the
semester and their post survey myth scores taken at the end of the semester.
See Appendix C for complete scoring techniques.
Procedure of Data Collection
The survey was given to the subjects in their college mathematics or
mathematics education course at the beginning of the semester. They were
instructed to answer the mathematics history questions to the best of their
recollection. Subjects were also instructed to answer the mathematics myth
questions on the basis of their beliefs about mathematics, and were told that
there were no right or wrong answers. Subjects were not told that the
statements were mathematics myths nor that they would be resurveyed at
the end of the semester. At the end of the semester the subjects were given
just the mathematics myth portion of the survey. They were instructed to
respond with their current feelings about the questions, without
consideration for their initial response to the respective questions.
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Chapter 4
R esults

This study purposed to see if any measurable changes could be
detected in prospective teachers' attitudes or beliefs about mathematics as
the teachers progressed through their required courses of study in
mathematics and mathematics education.
Specific questions this study sought to answer were:
1) If measurable changes in attitudes or beliefs can be detected, are
the prospective teachers' attitudes or beliefs moving towards true or
false statements about the nature of mathematics?
2) What factor(s) were the best predictors of the prospective teachers'
attitudes or beliefs?
The purpose of this chapter is to present both descriptive and
comparative statistics based on the data obtained from the respondents'
answers to the surveys and the implications of those statistics.
Data Results
The first analysis performed examined the differences between the
subjects registered in the three mathematics and mathematics education
courses. The various means and standard deviations are presented in
Table 2. A separate analysis of variance (ANOVA) was performed for each
factor in Table 2 as an independent variable with the college course as the
dependent variable. There were no significant differences in age, high
school total scores, high school G.P.A.'s, or high school course scores
among the students in the three different courses. Therefore, subjects in the

Table 2

Descriptive Statistics bv Course

Factors

Math 122

Math 123

CIE 452

N = 36

N = 58

N = 70

M

SD

M

SD

M

SD

28.9

8.9

26.8

7.2

28.5

6.9

Total

37.7

29.1

45.3

28.4

46.5

29.3

G.P.A.

2.9

0.7

3.0

0.7

3.0

0.7

12.1

7.9

15.0

8.3

15.2

7.7

Total

7.3

13.5

17.2

16.8

30.8

24.2

G.P.A.

2.8

0.9

3.0

0.8

3.3

0.6

Course

2.4

4.1

5.5

4.7

9.8

7.0

Pre

30.5

4.0

30.0

4.6

27.8

4.4

Post

28.9

3.6

29.0

4.4

24.0

4.0

Age
High School

Course
College

Myths
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three courses were not significantly different in these factors at the beginning
of the study.
There were significant differences in college total scores, F(3,164) =
18.27, p < .01, college G.P.A.'s, F(3,164) = 3.21, p < .05, and college course
scores, F(3,164) = 22.06, p < .01. The college scores would be dependent
upon which course the subject was in. The majority of subjects in Math 122,
the first course in the sequence, would have had fewer college mathematics
courses than subjects in CIE 452, the last course in the sequence.
Furthermore, CIE 452 students must have an overall G.P.A. of at least 2.5 at
the university to enroll for that course.
There were also significant differences between the students
registered in the three different courses and their myth scores: pre survey
myth score, F(3,164) = 5.94, p < .01; and post survey myth score, F(3,164) =
29.89, p < .01. The data indicated that the primary differences existed
between the Math 122 and CIE 452 courses, and between the Math 123 and
CIE 452 courses. An additional analysis of variance was performed using
only the Math 122 and Math 123 students' myth scores . This analysis
showed no significant differences between these two courses.
Additionally, differences between gender were investigated and
found not to be significant. However the study group contained only 16
males out of a total of 164 subjects. While this may seem to be a small
percentage, (10%), the entire population of male declared elementary
education majors at the university is only 29 out of a total of 410 (7%).
Further analysis was performed to investigate any correlation
between the mathematics history factors of the subjects and their scores on
the myth portion of the survey. The correlation coefficients are provided in
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Table 3. Correlations between the factors and the pre survey myth score
ranged from .08 to .36 and from .05 to .45 for post survey myth scores.
The correlations between age and pre and post survey myth scores
were too low to be statistically significant. All of the remaining correlation
coefficients were statistically significant at the p<.01 level except for the
coefficient between high school course factor and the post survey myth
score which was significant at the p<.05 level.
Age had a low degree of correlation with both the pre and post survey
myth scores. The highest degree of correlation with the pre survey myth
score is the High School Total factor followed closely by the High School
Course factor and then the College Total factor. The High School Total
factor is a weighted average consisting of the number, difficulty and the
grades achieved in high school mathematics courses. The High School
Course factor consists only of the number and difficulty of these courses.
The College Total factor is similar to the High School Total factor except it
consists of college mathematics courses. The highest degree of correlation
with the post survey myth score is the factor of Enrolled Course followed by
the College G.P.A. factor and then the College Total factor.

Further analysis

was done to determine which factors contributed most significantly to the
variance in the myth scores.
A stepwise multiple regression using F = 4 to enter, was performed to
further investigate the findings of the correlation analysis. The results are
presented in Table 4. Only two predictors accounted for significant variance
in both myth scores. The High School Total factor explained the largest
percentage of variance in the pre survey myth score (12%) with the College
Total factor adding an additional 3%. The Enrolled Course factor explained
the largest percentage of variance in the post survey myth score (18%) with
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Table 3
Correlation Coefficients Between Mathematics History Factors and Mvth
Scores.

Correlation Coefficient

Factors

Pre Survey Myth

Post Survey Myth

.08

.05

Total

-.36**

-.25**

G.P.A.

-.20**

_

Course

-.33**

-.18*

Total

-.32**

-.30**

G.P.A.

-.25**

-.33**

Course

-.28**

-

-.25**

-.45**

Age
High School

21**

College

Enrolled Course

*p< .05. **p< .01.

25**
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Table 4
Stepwise Multiple Regression Analysis for the Relationship Among
Significant Mathematics History Factors, and Pre and Post Survey Mvth
Scores.

Increase

Step

Variable Entered

R

R2

R2

Pre Survey Myth
1

High School Total

.341

.116

.116

2

College Total

.389

.151

.035

Post Survey Myth
1

Enrolled Course

.421

.177

.177

2

College G.P.A.

.489

.239

.062
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the College G.P.A. factor adding an additional 6%. There were no predictors
related to both pre and post survey myth scores.
In addition to the data analysis concerned with the pre and post
survey myth total scores, answers to each individual myth statement were
examined to determine response trends.

Several trends were identified.

The subjects tended to agree with the following myths: "Mathematics
requires logic, not intuition," "You must always know how you got the
answer," "Mathematics requires a good memory," and "Some people have a
'mathematics mind’ and some do not." The subjects tended to disagree with
the remaining myths: "Boys are better in mathematics than girls,"
"Mathematics is not creative," "There is a best way to do a mathematics
problem," "It's always important to get the answer exactly right," "It's bad to
count on your fingers," "Mathematicians do problems quickly, in their
heads," "Mathematics is done by working intensely until the problem is
solved," and "There is a magic key to doing mathematics."
The percentage scores by course for each of the 12 myths is presented
in Appendix D. Without exception, the percentage of agreement decreased
over the course of the semester for each myth. The first two myths, "Boys are
better in mathematics than girls," and "Mathematics requires logic, not
intuition" have no clear pattern in their agree- disagree percentages. The
remaining myths all have much lower agreement scores from the CIE 452
course than from the other two mathematics courses, especially in the post
survey myth percentages.
Conclusions
The conclusions of the data analysis will be addressed in the order of
the hypotheses of the study.
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Hypothesis 1: Subjects would show no differences in their agreement
or disagreement with the mathematics myths as they progressed through the
sequence of mathematics and mathematics education courses for
elementary school teachers.
The first hypothesis is rejected based on the findings of the analysis of
variance (AIMOVA) that was performed between the courses and their myth
scores. Significant differences were shown in the subjects as they
progressed through the sequence. Subjects tended to disagree more with
the mathematics myths as they progressed. However, this progression does
not appear linear since there were no significant differences between the
first two courses but only between the first and third, and second and third
courses.
On initial examination, it appears that the third course, CIE 452,
makes the most difference in the agree-disagree patterns of the subjects.
However the subjects differed not only on the post survey myth score taken
at the end of the semester but they also differed on the pre survey myth
score taken at the beginning of the semester.
Hypothesis 2: Subjects who had done better in their high school
mathematics courses would show no differences in their agreement or
disagreement with the mathematics myths than those who had done poorly
or had taken little mathematics.
The second hypothesis failed to be rejected as there was no clear
data to support rejecting the hypothesis. Both the correlation coefficients
and the stepwise multiple regression support the fact that subjects who had
done better in their overall high school mathematics experience, those who
took more difficult courses and achieved higher grades, showed more
disagreement with the mathematics myths at the beginning of the semester
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than those who had done poorly or had taken little mathematics. However
the data does not support the same findings at the end of the semester.
At the end of the semester, the course the subject was enrolled in
(Math 122, Math 123, or CIE 452) and their college mathematics G.P.A.
were the best predictors of the subject's agreement or disagreement of the
mathematics myths . High school mathematics history was not a factor in the
post survey myth stepwise multiple regression. Nor did it have a strong
correlation with the post survey myth score.
It appears that at the beginning of the semester, subjects relied on
their high school mathematics background when responding to the
mathematics myths. At the end of the semester the subjects relied on what
they had just been exposed to in their particular mathematics or
mathematics education course when responding to the mathematics myths.
Hypothesis 3: Subjects who had done better in their college
mathematics courses would show no differences in their agreement or
disagreement with the mathematics myths as opposed to those who had
done poorly or had taken little mathematics.
The third hypothesis is rejected based on the findings from the
correlation coefficients and the stepwise multiple regression. The college
total score had a strong correlation with the pre survey myth score and was
the second best predictor of that score after high school total. College
mathematics was also significant in the post survey myth findings. College
G.P.A. had a strong correlation with the post survey myth score and was the
second best predictor of that score after the enrolled course score.
College mathematics history did make differences in the subject's
agreement or disagreement with the mathematics myths. However, the
subject's entire college mathematics experience, number and difficulty of
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courses and their G.P.A. in those courses, influenced their pre survey myth
score, while only their G.P.A. influenced their post survey myth score.
Hypothesis 4: Male and female subjects would show no differences
in their agreement or disagreement with the myths.
The fourth hypothesis failed to be rejected based on the study's
findings of no significant differences between males and females. However
the number of males was relatively small in comparison to the number of
females, thus the power to evaluate the differences between the genders is
weak. Additional studies with much larger populations would have to be
performed in order to make a valid assessment in this regard. The lack of
males in these courses is largely due to the peculiarities of the elementary
level teaching profession which has historically been dominated by females.
Hypothesis 5: The older subjects would show no differences in their
agreement or disagreement with the myths than the younger subjects.
The fifth hypothesis also failed to be rejected based on the study's
findings. Age had a very low correlation with both the pre and post survey
myth scores: .08 and .05 respectively. The stepwise multiple regression
supported this finding, as age was not a predictor of significant variance in
either the pre or post survey myth score. The power to evaluate this
hypothesis was quite strong based on the large range of ages of the
participants, 18 to 52 years, with a mean of 28 years, and the sample size,
164 subjects. Age was not a factor in determining the agreement or
disagreement with the mathematics myths.
Overall, the study rejected two of its hypotheses and failed to reject
three of them. Of those that failed to be rejected, the study showed that: (1)
the fifth hypothesis concerning age failed to be rejected based on strong
data, (2) the fourth hypothesis concerning gender failed to be rejected based
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on weak data and additional studies would be necessary to indicate whether
or not significant differences actually existed, and (3) the second hypothesis
failed to be rejected because of significant differences in the pre survey and
post survey data.
In addition to the findings related to the hypotheses, this study also
supported the previous findings of Frank (1990) . Using the agreement and
disagreement data found on the post survey for all 164 of the subjects of this
study and comparing it to Frank's results from her survey of 131 preservice
teachers on the same mathematics myths, the following was evident:
1) The percentage of subjects in agreement with each individual
myth was fairly closely related between the two studies.
2) The individual myths that a majority of subjects agreed with (50%
of the subjects or higher) were the same for both studies.
3) Overall, this study's subjects agreed with the myths a little more
than Frank's subjects.
If the subgroup of those subjects having completed their required
mathematics sequence of courses (post survey myth scores for CIE 452
students) is compared to those subjects in Frank's study, all of the above
findings hold, except this study's subjects agreed with the myths less than
Frank's subjects.
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C hapter 5
Sum m ary, Im plications, and Recom m endations

Summary
Preservice elementary school teachers bring deeply rooted beliefs
about teaching and learning mathematics to their professional studies
(Wilcox, Schram, Lappan & Lanier, 1991). Quality in mathematics teaching
is not only related to the teachers' mathematics content knowledge but also
to these deeply held beliefs (Ernest, 1991). Research has found that many
prospective teachers hold beliefs based on false assumptions about the
nature of mathematics. These beliefs must be challenged in order to build a
solid mathematical base on which they can teach effectively.
This study purposed to see if any measurable changes could be
detected in prospective teachers' attitudes or beliefs about mathematics as
the prospective teachers progressed through their required courses of study
in mathematics and mathematics education.
Specific questions that this study sought to answer were:
1) If measurable changes in attitudes or beliefs can be detected, are
the prospective teachers' attitudes or beliefs moving towards true
or false statements about the nature of mathematics?
2) What factor(s) were the best predictors of the prospective
teachers' attitudes or beliefs?
The study included 164 prospective elementary school teachers who
were enrolled in one of three sequential mathematics or mathematics
education courses at the University of Nevada, Las Vegas. The subjects
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responded to a survey at the beginning and again at the end of the
semester. The survey was based on some common "mathematics myths"
which the prospective teachers could agree or disagree with. Questions
regarding the subject's personal mathematics history were also included to
use as possible factors in the data analysis. The mathematics myths
correspond to many of the mathematical beliefs shown in other research to
be held by severely math anxious or math avoidant people.
Implications
The study found that: (1) students disagreed more with the
mathematics myths as they progressed through the teacher education
courses; (2) students who had done better in their high school mathematics
courses disagreed more with the mathematics myths on the pre survey but
the influence of this factor was negligible on the post survey; (3) students
disagreed more with the mathematics myths on the post survey based on the
course they were currently taking and their previous college mathematics
G.P.A.; and (4) neither the student's age nor gender played a significant role
in their agreement or disagreement to the mathematics myths.
This study's results were consistent with the findings of Frank's (1990)
study of preservice teachers. Both studies found that many prospective
teachers hold mathematical beliefs based on false assumptions about the
nature of mathematics.
Recommendations
This study indicates that there should be increased attention to the
attitudes and beliefs about the nature of mathematics in prospective
elementary school teachers especially in the Math 122 and Math 123
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courses. The curriculum should be changed to meet this need along with
creating tools to assess whether the changes in the curriculum have been
effective.
The mathematics education course, CIE 452, showed the biggest
difference in prospective teacher's beliefs about mathematics. Perhaps this
course should be lengthened to two semester courses to see if an increase
in the time would further challenge the prospective teacher's attitudes and
beliefs about the nature of mathematics and make an even greater impact
than the current practice of just one semester.
Additional research is also necessary not only to replicate this study
in subsequent semesters but to include studies with substantial longitudinal
data. Prospective teachers need to be tracked individually throughout the
entire mathematics sequence and into their beginning teaching
experiences. These data would be invaluable in looking at whether
changes in attitudes and beliefs were of a short term or a more permanent
nature. It would also be of interest to note whether professional studies or
actual teaching experiences had the greatest impact on teachers' beliefs
and attitudes towards mathematics.
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APPENDIX A
PRE SURVEY
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Pre Survey
1.

Last 4 numbers in your Social Security # : __________

2.

Gender:

3.

A g e :______

4.

High School Mathematics Courses Completed:

Male

Female

(Please enter letter grade A-F to the best of your recollection)
Basic Math

Grade: _

Consumer Math

Grade: _

Pre-Algebra

Grade: _

Algebra I

Grade: _

Geometry

Grade: _

Algebra II

Grade: _

Precalculus (or Trigonometry)

Grade: _

Calculus

Grade: _

O th e r:___________________________
5.

Grade:_

College Mathematics Courses Completed:
(Please enter letter grade A-F to the best of your recollection)

6.

Intermediate Algebra or Math 100

Grade:

College Algebra or Math 102

Grade:

Precalculus or Math 103

Grade:

Cont School Math I or Math 113

Grade:

Cont School Math II or Math 114

Grade:

Math Practicum or CIE 451

Grade:

Teaching Elem School Math or CIE 452

Grade:

O th e r:___________________________

Grade:

Currently enrolled in:

Math

or CIE
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Please check the response that most accurately describes your feelings
about the following statements.
7.

Boys are better in math than girls.
Strongly Agree

8.

Agree

Disagree

Strongly Disagree

Agree

Disagree

Strongly Disagree

Agree

Disagree

Strongly Disagree

Agree

Disagree

Strongly Disagree

Disagree

Strongly Disagree

It's bad to count on your fingers.
Strongly Agree

14.

Strongly Disagree

It's always important to get the answer exactly right.
Strongly Agree

13.

Disagree

There is a best way to do a math problem.
Strongly Agree

12.

Agree

Math is not creative.
Strongly Agree

11.

Strongly Disagree

You must always know how you got the answer.
Strongly Agree

10.

Disagree

Math requires logic, not intuition.
Strongly Agree

9.

Agree

Agree

Mathematicians do problems quickly, in their heads.
Strongly Agree

Agree

Disagree

Strongly Disagree

38

15.

Math requires a good memory.
Strongly Agree

16.

Strongly Disagree

Agree

Disagree

Strongly Disagree

Some people have a "math mind" and some do not.
Strongly Agree

18.

Disagree

Math is done by working intensely until the problem is solved.
Strongly Agree

17.

Agree

Agree

Disagree

Strongly Disagree

There is a magic key to doing math.
Strongly Agree

Agree

Disagree

Strongly Disagree
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APPENDIX B
POST SURVEY
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Post Survey
1.

Last 4 numbers in your Social Security # : __________

Please check the response that most accurately describes your feelings
about the following statements.
2.

Boys are better in math than girls.
Strongly Agree

3.

Agree

Agree

Strongly Disagree

Agree

Disagree

Strongly Disagree

Agree

Disagree

Strongly Disagree

Agree

Disagree

Strongly Disagree

It’s bad to count on your fingers.
Strongly Agree

9.

Disagree

It’s always important to get the answer exactly right.
Strongly Agree

8.

Agree

There is a bestway to do a math problem.
Strongly Agree

7.

Strongly Disagree

Math is not creative.
Strongly Agree

6.

__ ' Disagree

You must always know how you got the answer.
Strongly Agree

5.

Strongly Disagree

Math requires logic, not intuition.
Strongly Agree

4.

Disagree

Agree

Disagree

Strongly Disagree

Mathematicians do problems quickly, in their heads.
Strongly Agree

Agree

Disagree

Strongly Disagree
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10.

Math requires a good memory.
Strongly Agree

11.

Strongly Disagree

Agree

Disagree

Strongly Disagree

Some people have a "math mind" and some do not.
Strongly Agree

13.

Disagree

Math is done by working intensely until the problem is solved.
Strongly Agree

12.

Agree

Agree

Disagree

Strongly Disagree

There is a magic key to doing math.
Strongly Agree

Agree

Disagree

Strongly Disagree
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APPENDIX C
SURVEY SCORING TECHNIQUES
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Survey Scoring Techniques
1.

Last 4 numbers in your Social Security #: (Used as a Record # Only)

2.

Gender:

3.

A ge:______ (Recorded as a two digit number)

4.

High School Mathematics Courses Completed:

Male

Female (Male = 1, Female = 2)

(Please enter letter grade A-F to the best of your recollection)
Basic Math ( = 1)

Grade:

(A = 4)

Consumer Math (=2)

Grade:

(B = 3)

Pre-Algebra (=3)

Grade:

(C = 2)

Algebra I (=4)

Grade:

(D = 1)

Geometry (=5)

Grade:

(F = 0)

Algebra II (=6)

Grade:

Precalculus (or Trigonometry) (=7)

Grade:

Calculus (=8)

Grade:

Other: (Given a 1 to 8 based on difficulty)

Grade:

TOTAL SCORE__________
COURSE SCORE_________
G.P.A.___________________
5.

College Mathematics Courses Completed:
(Please enter letter grade A-F to the best of your recollection)
Intermediate Algebra or Math 100 (=1)

Grade:

(A = 4)

College Algebra or Math 102 (=5)

Grade:

(B = 3)

Precalculus or Math 103 (=8)

Grade:

(C = 2)

Cont School Math I or Math 113 (=2)

Grade:

(D = 1)

Cont School Math II or Math 114 (=3)

Grade:

(F = 0)

Math Practicum or CIE 451 (= 4)

Grade:

Teaching Elem School Math or CIE 452 (=4)

Grade: ____

Other: Finite Math (=6)

Grade:_____

Business Calculus (=7)
Calculus (=9)
TOTAL SCORE__________
COURSE SCORE_________
G.P.A.___________________
6.

Currently enrolled in: M ath______ or C IE _______

(Math 122 = 1

Math 123 = 2, CIE 452 = 3)
Please check the response that most accurately describes your feelings
about the following statements.
7.

Boys are better in math than girls.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree
8.

Math requires logic, not intuition.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree
9.

You must always know how you got the answer.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree
10.

Math is not creative.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

11.

There is a best way to do a math problem.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

12.

It's always important to get the answer exactly right.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree
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13.

It's bad to count on your fingers.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

14.

Mathematicians do problems quickly, in their heads.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

15.

Math requires a good memory.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

16.

Math is done by working intensely until the problem is solved.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

17.

Some people have a "math mind" and some do not.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

18.

There is a magic key to doing math.

(=4) Strongly Agree (=3) Agree (=2) Disagree (=1) Strongly Disagree

RECORDED BOTH ITEM SCORE AND TOTAL OF ALL 12 ITEMS FOR A
TOTAL SCORE.

APPENDIX D
PERCENTAGE RESPONSES TO THE
INDIVIDUAL MYTHS
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Percentage Responses to the Mathematics Myth "Bovs are better in
mathematics than girls"

Strongly
Course

Strongly

Agree

Agree

Disagree

Disagree

Math 122a

6%

26%

49%

20%

Math 123b

5%

19%

59%

17%

CIE 452c

1%

27%

51%

20%

Overalld

4%

24%

53%

19%

Math 122a

0%

14%

64%

22%

Math 123b

3%

14%

47%

36%

CIE 452°

1%

14%

43%

41%

O v e ra ll

2%

14%

49%

35%

Pre

Post

Note, an = 36. bn = 58. cn_= 70. dn_= 164.
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Percentage Responses to the Mathematics Mvth "Mathematics requires
logic, not intuition"

Strongly

Strongly

Agree

Agree

Math 122a

17%

67%

11%

6%

Math 123b

14%

53%

31%

2%

CIE 452c

17%

51%

29%

3%

Overall^

16%

55%

26%

3%

Math 122a

14%

53%

28%

6%

Math 123b

16%

59%

22%

3%

CIE 452C

11%

40%

40%

9%

Overall^

13%

49%

31%

6%

Course

Disagree

Disagree

Pre

Post

Note, an = 36. bn = 58. Cn_= 70. dn_= 164.
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Percentage Responses to the Mathematics Mvth "You must always know
how you got the answer"

Strongly

Strongly

Agree

Agree

Math 122a

14%

67%

19%

0%

Math 123b

29%

55%

12%

3%

CIE 452c

19%

41%

36%

4%

Overall0*

21%

52%

24%

3%

Math 122a

19%

42%

33%

6%

Math 123b

24%

52%

24%

0%

CIE 452°

16%

31%

46%

7%

Overall0*

13%

41%

35%

4%

Course

Disagree

Disagree

Pre

Post

Note, an —36. bp = 58. Cp —70. dp = 164.
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Percentage Responses to the Mathematics Myth "Mathematics is not
creative"

Strongly

Strongly

Agree

Agree

Disagree

Disagree

Math 122a

8%

28%

53%

11%

Math 123b

7%

21%

60%

12%

CIE 452c

4%

16%

53%

27%

Overall01

6%

20%

55%

18%

Math 122a

3%

25%

61%

11%

Math 123b

3%

14%

64%

19%

CIE 452°

4%

1%

50%

44%

Overall0*

4%

11%

57%

28%

Course

Pre

Post

Note, an = 36. bn_=58. Cnj= 70. drL=164.
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mathematics problem"

Strongly

Strongly

Agree

Agree

Disagree

Disagree

Math 122a

6%

42%

42%

11%

Math 123b

7%

22%

53%

17%

CIE 452c

0%

31%

49%

20%

Overall^

4%

30%

49%

17%

Math 1223

11%

36%

39%

14%

Math 123b

10%

17%

64%

9%

CIE 452°

0%

6%

46%

49%

Overall^

6%

16%

51%

27%

Course

Pre

Post

Note, an = 36. bnj=58. cn = 70. dn = 164.
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Percentage Responses to the Mathematics Mvth "It's always important to get
the answer exactly right"

Strongly

Strongly

Agree

Agree

Disagree

Math 122a

11%

39%

47%

3%

Math 123b

12%

41%

41%

5%

CIE 452°

4%

29%

54%

13%

O v e ra ll

9%

36%

48%

8%

Math 122a

8%

47%

42%

3%

Math 123b

12 %

31%

53%

3%

CIE 452°

3%

9%

65%

23%

O v e ra ll

7%

25%

56%

12%

Course

Disagree

Pre

Post

Note, an = 36. bn = 58. Cn_= 70. dn = 164.
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Percentage Responses to the Mathematics Mvth "It's bad to count on vour
fingers"

Strongly
Course

Strongly

Agree

Agree

Disagree

Disagree

Math 122a

0%

17%

61%

22%

Math 123b

3%

7%

62%

28%

CIE 452c

0%

4%

69%

27%

Overall0*

1%

8%

65%

26%

Math 122a

3%

6%

64%

28%

Math 123b

2%

3%

64%

31%

CIE 452c

0%

3%

41%

56%

Overall0*

1%

4%

54%

41%

Pre

'ost

Note, an = 36. bn = 58. Cn_= 70. dn_= 164.
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Percentage Responses to the Mathematics Mvth "Mathematicians do
problems quickly, in their heads”

Strongly

Strongly

Agree

Agree

Disagree

Math 122a

0%

36%

56%

8%

Math 123b

5%

38%

48%

9%

CIE 452c

6%

30%

49%

14%

Overall^

4%

34%

50%

11%

Math 122a

6%

22%

53%

19%

Math 123b

2%

22%

66%

10%

CIE 452c

1%

16%

57%

25%

Overall^

2%

20%

59%

19%

Course

Disagree

Pre

Post

Note, an = 36. bn = 58. cn = 70. dn_= 164.

55

Percentage Responses to the Mathematics Mvth "Mathematics requires a
good memory”

Strongly
Course

Strongly

Agree

Agree

Disagree

Math 122a

8%

64%

25%

3%

Math 123b

10%

69%

21%

0%

CIE 452c

7%

56%

31%

6%

Overall^

9%

62%

26%

3%

Math 122a

3%

75%

22%

0%

Math 123b

2 1%

60%

17%

2%

CIE 452c

3%

44%

47%

6%

Overall^

9%

57%

31%

3%

Disagree

Pre

Post

Note, an = 36. bn = 58. cn = 70. dn_= 164.
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Percentage Responses to the Mathematics Mvth "Mathematics is done bv
working intensely until the problem is solved"

Strongly
Course

Strongly

Agree

Agree

Disagree

Math 122a

3%

61%

33%

3%

Math 123b

7%

40%

50%

3%

CIE 452°

4%

30%

57%

9%

Overall0*

5%

40%

49%

5%

Math 122a

0%

50%

47%

3%

Math 123b

7%

38%

53%

2%

CIE 452°

0%

16%

64%

20%

Overall0*

2%

31%

57%

10%

Disagree

Pre

Post

Note, an = 36. bn_=58. Cp —70. dn_= 164.
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Percentage Responses to the Mathematics Mvth "Some people have a
’mathematics mind' and some do not"

Strongly
Course

Strongly

Agree

Agree

Math 122a

28%

56%

17%

0%

Math 123b

28%

57%

12%

3%

CIE 452c

16%

60%

23%

1%

Overall^

23%

58%

18%

2%

Math 122a

14%

58%

28%

0%

Math 123b

21%

64%

10%

5%

CIE 452c

9%

51%

36%

4%

Overall^

14%

57%

25%

4%

Disagree

Disagree

Pre

Post

Note, an = 36. bn = 58. cp = 70. dp = 164.
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Percentage Responses to the Mathematics Mvth "There is a maaic kev to
doing mathematics"

Strongly

Strongly
Course

Agree

Agree

Disagree

Math 122a

0%

36%

58%

6%

Math 123b

2%

28%

56%

14%

CIE 452c

4%

16%

63%

17%

Overall^

2%

25%

60%

13%

Math 122a

3%

25%

58%

14%

Math 123b

0%

19%

67%

14%

CIE 452c

0%

11%

50%

39%

Overall01

1%

17%

58%

24%

Disagree

Pre

Post

Note, an = 36. bp = 58. Cp_= 70. dp —164.
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